
S8 The study of the instability of matter through the search for nucleon decay is an important
physics goal. Although the study of neutrino oscillations is the primary motivation for the
program under consideration here, including a capability to study nucleon decay in a future
program adds important scientific value to the program. If a nucleon decay signal is observed
in Super-Kamiokande in the near future, the nucleon decay motivation for a large detector
would equal the motivation from long baseline neutrino oscillations. A nucleon decay detector
must be located at a site with significant overburden.

S9 Neutrino astrophysics, especially the detection of neutrinos from a possible galactic supernova
and the detection of the diffuse supernova neutrinos, would be advanced by the deployment of
a large detector in an underground laboratory.

Detector Technology Findings

D1 The off-axis beam approaches considered in the US are based on a detector technology that
is to be deployed on or near the earth’s surface. An ability to acquire data at a high rate,
an ability to process the large volume of data originating from cosmic rays, and an ability to
reject background to neutrino oscillation induced by cosmic rays or their secondary products
must be demonstrated for this detector technology to be feasible for an experiment sited near
the earth’s surface. Water Cherenkov detectors do not satisfy this criterion; it remains to be
demonstrated that liquid argon time projection chambers do.

D2 The wide-band beam approach could be implemented with the established water Cherenkov
detector technology or with a liquid argon detector, if that technology proves successful. Water
Cherenkov detectors must be deployed underground for the cosmic ray event rate to be man-
ageable. If liquid argon is deployed underground, there are additional cost and safety issues
that are presently not addressed.

D3 LIQUID ARGON DETECTOR:

LAr-1 The principal advantage of a liquid argon detector for neutrino oscillation physics is
excellent spatial resolution that results in good rejection of neutral current induced
π0 background. This property results in an estimated factor of four to five greater
detection efficiency per unit mass relative to the water Cherenkov approach. The liquid
argon detector is highly suited to the study of the decay mode p → K+ν favored in
supersymmetric models of nucleon decay.

LAr-2 Initiation of construction of liquid argon detectors of 50-100 kton fiducial mass on the
time scale of a decision to proceed with a long baseline neutrino oscillation program
requires the success of an aggressive R&D program.

LAr-3 Liquid argon detectors are an attractive option for the wide-band beam approach if all
R&D is successfully completed and the cost per unit effective mass is competitive.
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